Abiotic conditions have long been considered essential in structuring freshwater 25 macroinvertebrate communities. Ecological drift, dispersal, and biotic interactions also structure 26 communities, and although these mechanisms are more difficult to detect, they may be of equal 27 importance in natural communities. Here, we conducted repeated surveys of locally-dominant 28 amphipod species across ten naturally replicated stream catchments. We then used a hierarchical 29 joint species distribution model to assess the influence of different drivers on species co-30 occurrences. The species had unique environmental requirements, but a distinct spatial structure 31 in their distributions was unrelated to habitat. Species co-occurred much less frequently than 32 predicted by their niches, which was surprising because laboratory and field evidence suggests 33 they are capable of coexisting in equal densities. We suggest that niche preemption may limit 34 their distribution and that a blocking effect determines which species colonizes and dominates a 35 given stream catchment, thus resolving a long-standing conundrum in freshwater ecology.
Introduction
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A central goal of ecology is to understand the factors determining the distribution of species, and the mechanisms of how these species are structured into communities. For instance, bodies. The area of land falling into each land use category was calculated for each study 181 catchment in total, as well as for a 50-meter radius circular area surrounding each individual 182 sampling point. chains were run to 100,000 iterations, with a burn-in period of 1,000 iterations and subsequently 193 thinned to include only every 100 th sample of the posterior distributions. We primarily compared 194 two models. The first included only the spatial random effects ("S"). The second included three 195 types of factors: spatial random effects, prior amphipod occurrence, and environmental covariates 196 ("SPE"). To use the information about which amphipod species had been present at a point 197 previously, these two models were made using data only from the second through fourth 198 sampling timepoints (at the first sampling timepoint, there was no prior presence-absence 199 information). For comparison purposes, we repeated the model with random effects plus 200 environmental factors, but not including the data about prior amphipod occurrence, with the 201 complete dataset of all four timepoints ("SE Full "). We ran two additional models -one with 202 spatial random effects plus information on the prior presence of amphipod species ("SP"), and another with the random effects plus all other environmental covariates described above (both 204 field-measured and GIS-derived; "SE") -the results of which are presented in Appendix I.
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Overall model fit was assessed using Tjur's R 2 (Tjur 2009), which is defined as the residual association indicates that species occur together more frequently than would be predicted 219 by their calculated niches, while a negative residual association indicates that their niches would 220 predict them to co-occur more frequently than they do in practice. These putative species Figure S1 . 
